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(54) METHOD FOR FIXING TOUCH PANEL AND LCD OF PORTABLE ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the reliability of water proof/drip proof/dust 
proof in the surrounding of a touch panel, and to maintain maintenance by the easy 
exchanging work of the touch panel by applying an expensive TAB(tape automated 
bonding) type LCDOiquid crystal display) instead of an expensive heat seal type at the 
time of manufacturing a portable electronic equipment. 

SOLUTION: A touch panel 2 is housed in a plate frame 4 such as metal whose rigidity 
is increased by improving a shape covered with a rubber frame 3 in the surrounding, 
and only the touch panel 2 is integrated in a case while a packing 8 provided in the 
surrounding of a case opening is pressed so as to be separated from an LCD 7. As a 
result, even in a state that the LCD 7 is not mounted, the packing 8 is already 
uniformly pressed in the whole periphery so that the water proof/drip proof/dust 
proof of an equipment in the surrounding of the touch panel 2 can be attained. Also, 
rigidity can be applied so that the touch panel 2 can be prevented from being falling in 
the case against a pressurizing force to the touch panel 2, and the reliability of the 



water proof/ drip proof/dust proof of the equipment can be further improved. 



LEGAL STATUS 

[Date of request for examination] 28.01 .1 997 

[Date of sending the examiner's decision 1 8.09.2001 
of rejection] 

[Kind of final disposal of application other 

than the examiner's decision of rejection 

or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3347009 

[Date of registration] 06.09.2002 

[Number of appeal against examiner's 2001-01 8698 

decision of rejection] 

[Date of requesting appeal against 18.10.2001 

examiner's decision of rejection] 

[Date of extinction of right] 06.09.2005 



CLAIMS 



[Claim(s)] 

[Claim 1] The fixed approach of the touch panel of the portable electronic device 
characterized by storing the perimeter of a touch panel in a bonnet and the 2nd frame 
of high rigidity which consists these of a metal or an exotic material further by the 1 st 
frame of insulating materials, such as rubber, and including in a case. 
[Claim 2] The touch panel of the portable electronic device characterized by building 
into said case said 1st and 2nd frames which contain said touch panel, without 
keeping fixed distance from parallel mutually, mounting a touch panel and LCD in the 
interior of a case, storing the perimeter of said touch panel in a bonnet and the 2nd 
frame of high rigidity which consists these of a metal or an exotic material further by 
the 1st frame of insulating materials, such as rubber, and applying the force to said 
LCD, and the fixed approach of LCD. 

[Claim 3] The touch panel of the portable electronic device according to claim 1 or 2 
characterized by said 1st and 2nd frames performing the water proof / dripproof / 
protection against dust for opening of said perimeter of a touch panel, and the fixed 
approach of LCD. 

[Claim 4] The touch panel of the portable electronic device according to claim 2 or 3 



characterized by said LCD being LCD of a TAB (Tape Automated Bonding) type, and 
the fixed approach of LCD. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the fixed approach of a 
touch panel and LCD (liquid crystal display display) about a portable electronic device. 
[0002] A touch panel is a vitrified transparent electron device which performs the 
input to a device by not asking portable or an installation mold, but being installed by 
the wrap and touching the screen of information displays, such as the Braun tube of 
electronic equipment, or LCD, with a finger or a pen. Therefore, in order for a touch 
panel and LCD to keep a distance parallel to each other, and fixed, to mount them in 
the interior of electronic equipment and to expose the operating part of a touch panel 
to the case of a device further, they need to prepare opening. 
[0003] 

[Description of the Prior Art] Consideration of the service condition of a portable 
electronic device considers it to be an important element that a device is operated 
convenient also an activity on the outdoors, especially in case of rainy weather. On 
that actuation, since it is obliged to a touch panel and the perimeter of LCD to 
prepare a part for big opening in the case of a device, they need to take this opening 
into consideration first to prevent trespass to devices, such as storm sewage. 
Moreover, it is possible to be the same as that not only of storm sewage etc. but 
trespass of dust, dust, etc. 

[0004] Satisfying this condition, the mounting approach of a touch panel and LCD 
which raised an oscillation-proof [ small lightweight and ] and drop-proof nature 
further is JP.7-1 991 60,A, and it is thought that it is the dramatically excellent 
approach. If water proof / dripproof / protection-against-dust nature of a device are 
considered about the perimeter of a touch panel and LCD, the following two 
approaches will be considered as a conventional technique, without adopting this 
approach. ( Drawing 5 (a), (b)) 

** . It fixes with a double-sided tape, holding between a touch panel and LCD at fixed 
spacing, and packing, such as rubber and sponge, is prepared in the perimeter of 
opening of a case, a touch panel is pushed with LCD from the inside of a device, and 
it fixes with a screw thread etc. 

[0005] ** . By sticking the touch panel itself inside case opening of a device with a 
double-sided tape, water proof / dripproof / protection against dust of a device are 



made possible, and LCD is fixed, securing the fixed distance from the inside 
independently further. 

[0006] Drawing 5 is a sectional view at the time of giving water proof / dripproof / 
protection-against-dust nature of opening around a touch panel with the conventional 
technique, (a) is equivalent to above-mentioned conventional technical **, and (b) is 
equivalent to conventional technical **, respectively. 

[0007] Drawing 5 (a) has told the force for crushing packing 1 1 to packing 1 1 through 
the LCD frame 12, LCD 13, the spacer 14, and the touch panel 15. Although it said 
previously that it is the need to cover the perimeter of packing 1 1 and to tell the 
uniform force in order to realize water proof / dripproof / protection against dust of a 
device, LCD13 which is the path of transfer of the force for the reason covers the 
perimeter with the LCD frame 12, and becomes important [ being held at 
homogeneity ]. Therefore, in the case of a TAB method like drawing 3 which LCD13 
explains later temporarily, TAB will be pressed down directly and it becomes the 
cause of failures — a device is not indicated by the reasons of an open circuit of 
TAB etc.. Moreover, the configuration of the LCD frame 1 2 is devised, and though a 
TAB part is avoided and LCD13 was held, it results in spoiling the dependability of 
water proof / dripproof / protection against dust of a device. 

[0008] Drawing 5 (b) is fixing the touch panel 16 with the double-sided tape 17. In this 
case, it will depend for most force which hold a touch panel 16 also in the depression 
force in the case of an input of the touch panel from the front-face side of a device 
on the adhesion of a double-sided tape 17. Therefore, this double-sided tape 17 
needs to select the powerful thing of adhesion. Consequently, the exchange will 
become very difficult when a touch panel is damaged by the operator having dropped 
the device accidentally etc. 

[0009] In addition, the design point for raising the dependability of water proof / 
dripproof / protection-against-dust nature of the device common to the mounting 
approach of JP.7-1 991 60,A and ** of the conventional technique, if it explains applies 
force uniform [ how ] and sufficient to a touch panel, and is to crush packing prepared 
in opening of a case. This is because water proof / dripproof / protection-against- 
dust nature of a device will become what has low dependability if a touch panel sinks 
in the interior of a case by this depression force since about [ that trespass of foreign 
matters, such as water/dust from there to a device, will be allowed ] and a touch 
panel will use it, being pushed with a finger or a pen, if there is a part which cannot 
hold the reaction force which crushes packing. 
[0010] 

[Problem(s) to be Solved by the Invention] The 1st trouble suited that the 
specification of a device was restricted by applying LCD which mounted TAB (Tape 
Automated Bonding) in the device for a display of a portable electronic device with 
the conventional technique. Although TAB connects an electrical signal between the 
liquid crystal side of LCD, and a control board and has the demerit of being very weak, 



to external force, the price is cheaper than what used heat sealing instead of TAB. 
[001 1] When mounting LCD ( drawing 3 ) which mounts TAB in a LCD screen 
background with the conventional technique of point ** is considered, the reason is 
required of the approach of conventional technical **, in order that pressing down 
LCD by force sufficient by rear-spring-supporter homogeneity for the perimeter from 
a background may make possible water proof / dripproof / protection against dust of 
a device, but it is impossible if TAB considers a dramatically weak thing to external 
force. Moreover, by the approach of conventional technical **, it is difficult at the 
time of decomposition maintenance of a device to separate a touch panel from a case, 
and when a device is dropped accidentally and a touch panel is damaged, exchange of 
a touch panel serves as an activity which time amount requires dramatically, so that 
the adhesion of the double-sided tape which is sticking the touch panel is powerful. 
[0012] By the mounting approach of JP,7-199160,A, the 2nd trouble is restricted to 
heat-sealing type LCD, and is for LCD of a cheap TAB type not to be employable. 
[0013] In JP,7-199160,A, the reason is covering with rear-spring-supporter rubber 
etc. to the perimeter including the side face of LCD, realizes water proof / dripproof / 
protection-against-dust nature, and is improving the dependability of a device also to 
drop-proof and an oscillation-proof further. However, in LCD which has TAB like 
drawing 3 in the periphery parts of the side face of LCD, and a rear face, if it 
contacts, and it will be mounted and rubber considers that TAB is dramatically weak 
to external force near the TAB, it will be impossible, even if it realizes, the impulse 
force by drop of a device will be told to TAB, and generating of the failure of a screen 
not being displayed can be expected. 

[0014] The object of this invention is to offer [ to come, whenever it maintains the 
dependability of the water proof / dripproof / protection against dust nature from a 
touch panel perimeter and it maintains maintainability further at the time of 
decomposition maintenance of equipment so that exchange of a touch panel can be 
carry out easily, and ] the touch panel of a portable electronic device, and the fixed 
approach of LCD, though in producing a portable electronic device commercially LCD 
of the high HITO seal type of the cost price is avoid, LCD of a TAB type is apply and 
a cheap product is offer. 
[0015] 

[Means for Solving the Problem] The fixed approach of the touch panel of the 
portable electronic device of this invention stores the perimeter of a touch panel in a 
bonnet and the 2nd frame of high rigidity which consists these of a metal or an exotic 
material further by the 1st frame of insulating materials, such as rubber, and includes 
it in a case. 

[0016] Moreover, the touch panel of the portable electronic device of this invention 
and the fixed approach of LCD keep fixed distance from parallel mutually, mount a 
touch panel and LCD in the interior of a case, store the perimeter of said touch panel 
in a bonnet and the 2nd frame of high rigidity which consists these of a metal or an 



exotic material further by the 1st frame of insulating materials, such as rubber, and 
they build said 1st and 2nd frames containing said touch panel into said case, without 
applying the force to said LCD. 

[0017] In these this inventions, said 1st and 2nd frames shall perform the water proof 
/ dripproof / protection against dust for opening of said perimeter of a touch panel, 
and said LCD shall be LCD of a TAB (Tape Automated Bonding) type. 
[0018] That is, in this invention, it has the structure of transmitting the force which 
crushes packing, such as rubber for the water proof / dripproof / protection against 
dust around [ opening ] a case, or sponge, by the touch panel without LCD by storing 
in the 2nd frame which the perimeter of a touch panel was manufactured by the 1st 
frame of insulating materials, such as rubber, and was manufactured by the metal or 
the exotic material in these in order to raise rigidity further, a bonnet and, and 
including in a case. 

[0019] Consequently, it cannot be concerned with a TAB method / heat-sealing 
method, but LCD can be chosen freely. Thus, a cheap product can be offered, while 
being able to adopt LCD of a comparatively cheap TAB method and being able to 
realize a large cost reduction by the ability choosing freely LCD which is the most 
expensive components of a portable electronic device. Moreover, the dependability of 
water proof / dripproof / protection-against-dust nature of a device, and since 
equipment decomposition maintainability is maintained in addition, it is useful to the 
user of a device, and a customer engineer. 
[0020] 

[Embodiment of the Invention] Next, this invention is explained with reference to a 
drawing. 

[0021] Drawing 1 shows the gestalt of operation of this invention, (a) is a 
decomposition perspective view for the body, and (b) is a perspective view at the time 
of the assembly of (a), (a) In drawing, the sheet-metal frame 4 makes the rubber 
frame 3 the dimension in which the rubber frame 3 contains each and is with backlash 
about a touch panel 2 again. [ no ] 

[0022] (b) Drawing ****s the sheet-metal frame 4 which contained the touch panel 2 
and the rubber frame 3 of (a) drawing, and is assembly ****** about a case (bottom) 
6 further in assembly ****** in 5 at a case (table) 1 . In this drawing, the operator of a 
device will apply the depression force of the direction of an arrow head in the case of 
the input from a touch panel 2. However, since the touch panel 2 is held by the 
sheet-metal frame 4, it sinks in the interior of a case and is not full with this 
depression force. 

[0023] In order for drawing 2 to show the installation condition of the touch panel 2 
inside a device, and LCD7 and to bring close to a actual device, it explains, where 
LCD7, and water proof / dripproof / packing for protection against dust 8 are added, 
and (a) shows a sectional view and (b) is the front view of the direction of a view. 
[0024] The touch panel 2 is contained by the rubber frame 3 and the sheet-metal 



frame 4 like the case of drawing 1 . In case this assembly is included in a case (table) 
1 , water proof / dripproof / packing 8 for protection against dust is inserted between 
a case (table) 1 and a touch panel 2, and is considered as the dimension relation to 
crush. Furthermore, LCD7 is arranged on the background of a touch panel 2, the LCD 
frame 9 is put, and it fixes in a screw thread 5. Since in the case of a TAB method 
LCD7 cannot press down the TAB section 10 and cannot hold LCD7 as shown in 
drawing, the LCD frame 9 becomes the structure which avoided the TAB section 10 
as shown in drawing, and will be in the condition of pressing down the periphery of 
LCD7 to homogeneity by the LCD frame 9. 

[0025] Also in however, the depression force in the case of an input of the touch 
panel 2 from the front-face side of a device A touch panel 2 is held with the sheet- 
metal frame 4 like the case of drawing 1 (b). It is possible to mount, even if LCD7 is a 
TAB method, without a touch panel's 2 not sinking in the interior of a case, and 
reducing the dependability of water proof / dripproof / protection against dust of a 
device, since the amount of crushing of water proof / dripproof / packing 8 for 
protection against dust does not change in addition. 

[0026] Drawing 3 shows the appearance perspective view on the background of LCD 
of a TAB method. The condition that two sides of four sides of a rear face are 
covered with this drawing by TAB 10 can be checked. 

[0027] Next, the example of this invention is explained with reference to a drawing. 
[0028] Drawing 1 shows the example of this invention, (a) is a decomposition 
perspective view for the body, and (b) is a perspective view at the time of the 
assembly of (a), (a) In drawing, the sheet-metal frame 4 makes the rubber frame 3 the 
dimension in which the rubber frame 3 contains each and is with backlash about a 
touch panel 2 again. [ no ] The construction material of each element has lightweight 
aluminum, the sheet-metal frame 4 is cheap, and its with an NBR (nitrile rubber) 
degree of hardness of about 60 cheap common ingredient is enough as the rubber 
frame 3. Moreover, as long as it takes into consideration the shrinkage characteristics 
of the rubber frame 3 about dimension relation, path clearance of each element may 
be made into zero, and only a part then can demonstrate the shrinkage 
characteristics of the rubber frame 3 further without making the periphery of a touch 
panel 2 carry out rear-spring-supporter contact of the rubber frame 3 and the touch 
panel 2 as shown all over drawing. 

[0029] (b) Drawing ****s the sheet-metal frame 4 which contained the touch panel 2 
and the rubber frame 3 of (a) drawing, and is assembly ****** about a case (bottom) 
6 further in assembly ****** in 5 at a case (table) 1 . In this drawing, the operator of a 
device will apply the depression force of the direction of an arrow head in the case of 
the input from a touch panel 2. 

[0030] However, since the touch panel 2 is held by the sheet-metal frame 4, it sinks 
in the interior of a case and is not full with this depression force. Moreover, what is 
necessary is just to secure the rigidity according to the depression force by changing 



the ingredient of the sheet-metal frame 4, and a configuration, if the sheet-metal 
frame 4 has not secured sufficient rigidity to the depression force temporarily. Even if 
it considers the force of being able to consider modification into high rigidity 
ingredients, such as modification of board thickness, and stainless steel, and a 
bending addition, and inputting into a touch panel 2 with a finger as a means of a 
concrete rigid rise to be 10 or less kgves, it is enough and satisfactory as these cures. 
[0031] Next, in order to bring close to a actual device, the condition of having added 
LCD7, and water proof / dripproof / packing for protection against dust 8 is explained. 
[0032] Drawing 2 shows the installation condition of the touch panel 2 inside a device, 
and LCD7, (a) shows a sectional view and (b) is the front view of the direction of a 
view. 

[0033] The touch panel 2 is contained by the rubber frame 3 and the sheet-metal 
frame 4 like the case of drawing 1 . In case this assembly is included in a case (table) 
1 , water proof / dripproof / packing 8 for protection against dust is inserted between 
a case (table) 1 and a touch panel 2, and is considered as the dimension relation to 
crush. The water proof / dripproof / packing 8 for protection against dust in this case 
are packing of the shape of sponge with the structure of a closed cell, and selects 
that from which elasticity does not change by secular change. Moreover, it crushes 
with thickness by the elasticity, an amount is adjusted, and it considers as the 
dimension relation which maintains the high condition of the packing effectiveness. 
Next, LCD7 is arranged on the background of a touch panel 2, the LCD frame 9 is put, 
and it fixes in a screw thread 5. Since in the case of a TAB method LCD7 cannot 
press down the TAB section 10 and cannot hold LCD7 as shown in drawing, the LCD 
frame 9 becomes the structure which avoided the TAB section 10 as shown in 
drawing, and will be in the condition of pressing down the periphery of LCD7 to 
homogeneity by the LCD frame 9. 

[0034] Also in however, the depression force in the case of an input of the touch 
panel 2 from the front-face side of a device A touch panel 2 is held with the sheet- 
metal frame 4 like the case of drawing 1 (b). Without a touch panel's 2 not sinking in 
the interior of a case, and reducing the dependability of water proof / dripproof / 
protection against dust of a device, since the amount of crushing of water proof / 
dripproof / packing 8 for protection against dust does not change in addition, if it 
mounts even if LCD7 is a TAB method, ** is possible. 

[0035] Moreover, in drawing 2 , the mutual physical relationship of a touch panel 2 and 
LCD7 has structure which ****s and is determined by 5. Furthermore, if mutual 
positioning with a high precision is required, the positioning accuracy will become high 
by preparing the hole and pin of positioning mutually inserted in the sheet-metal 
frame 4 and the LCD frame 9. Moreover, if the sheet-metal frame 4 and the LCD 
frame 9 are not ******( e d) about the fixed approach, either but it fixes with a 
separate screw thread, separation of an assembly-operation stroke and the 
consolidation of the holding power of a touch panel 2 will be measured. 



[0036] Drawing 3 shows the appearance perspective view on the background of LCD 
of a TAB method. The condition that two sides of four sides of a rear face are 
covered with this drawing by TAB 10 can be checked. 

[0037] Next, the 2nd example of this invention is explained with reference to a 
drawing. 

[0038] Drawing 4 is the sectional view of the 2nd example showing the installation 

condition of the touch panel 2 inside a device, and LCD7 like drawing 2 (a). 

[0039] In the 1 st example of drawing 2 , the water proof / dripproof / packing 8 for 

protection against dust which was being installed independently are considered as the 

configuration which deletes rubber frame 3a by turning also to the front-face side of 

a touch panel 2 by this 2nd example. 

[0040] 

[Effect of the Invention] I hear that the 1st effectiveness can apply LCD of a TAB 
type to the display of a portable electronic device, and it is shown in it. A cost 
reduction large about LCD with the highest cost price of a device can be realized by 
this, and a cheap product can be offered now. 

[0041] The reason is that it can mount LCD of a TAB type in a device, without 
spoiling the user-friendliness of the user of a device. 

[0042] The 2nd effectiveness is that the dependability of water proof / dripproof / 
protection against dust of the device of the perimeter of a touch panel is maintainable, 
though LCD of a TAB type is applied. 

[0043] The reason is because it considered as the configuration which can transmit 
the force which compresses and crushes packing prepared in the perimeter of 
opening of the touch panel of a case without LCD. 

[0044] The 3rd effectiveness is not worsening the exchange maintainability of a touch 
panel, though LCD of a TAB type is applied. 

[0045] The reason is because it is not necessary to stick a touch panel on a direct 
case with a double-sided tape for water proof / dripproof / protection against dust of 
the device of the perimeter of a touch panel by the ability transmitting the force 
which compresses and crushes packing prepared in the perimeter of opening of the 
touch panel of a case without LCD. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The gestalt and the 1st example of operation of this invention are shown, 
and the decomposition perspective view for (a) body and (b) are the perspective 
views at the time of the assembly of (a). 



[Drawing 2] The installation condition of the touch panel inside a device and LCD in 
the gestalt of operation of this invention is shown, (a) is a sectional view and (b) is a 
front view from a view. 

[Drawing 3] It is the perspective view showing the appearance on the background of 
LCD of a TAB method. 

[Drawing 4] It is the sectional view of the 2nd example of this invention. 

[Drawing 5] The case where water proof / dripproof / protection-against-dust nature 

of opening around the touch panel of the conventional technique are given is shown, 

(a) is the 1st conventional technique and (b) is the sectional view of the 2nd 

conventional technique, respectively. 

[Description of Notations] 

1 Case (Table) 

2 Touch Panel 

3 3a Rubber frame 

4 Sheet-Metal Frame 

5 Screw Thread 

6 Case (Flesh Side) 

7 LCD 

8 Water Proof / Dripproof / Packing for Protection Against Dust 

9 LCD Frame 

10 TAB 

1 1 Packing 

12 LCD Frame 

13 LCD 

14 Spacer 

15 Touch Panel 

16 Touch Panel 

17 Double-sided Tape 
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71 7icT@£LTt^„ coss. mommas 

T«B«STF* J: y * y ^UA^fflLzt 

[0 0 0 9] jto*TIIM§Ttl(f» #M¥7- 1 9 9 16 

His ^y7/^;l/(cttfir[c4-T-H»4:A«lajL % ff 
<*©MPSI5lcK^fc/\ 0 y*>^-;i|-r*Hc35«o CtittA 

6«S#l'\07j</«|fos%l(D<lA^« : -r¥lC7j:5«'fry 
[0 0 10] 

ffl« J Fim<0«S/l x/W^lCTAB (Tape A u 
tomated Bonding) ^SLftLCD? 
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* o fc TAB it ««fl»* LCD (Dfcikmt MWOR 

a mmftS) s t. «g{* tab ©tc^ y ic t - h -> 

-/l/*ttffi Lfcfc© «fc y tSffiTSSo 

[00 11] *©S£W\ LCDa^iBMJtCTABt 
WSLTl^LCD (H3) fc^Of&K&ffTltttT 
* AfcJK. flaEfttlKDOD^a-ptt LCD «MH 

B*/ffi«/i»«RiiBtr*auc«Kr»*tf, ta 
y^w-Ti^ssx-^ott^ft^ss, $g©# 

fcSWc* ? ^/«*;b*«ft*s»W*citf Hi 
fc»£fctt, $ y*/\°*/U©$&tf#8KB$iao!>frfr;5 
[0 0 12] JB2©IBHMi(4» #SB¥7- 1 9 9 16 0 

9&««>!ttt£arpi*. k-h->-^^-r7cDLCDtc 

H5*U SflB*TABa<0LCD*»fflT*ft^Wc* 

So 

[0 0 13] *®31*li, Hi¥7-1 99 1 6 0§a 
*7?tt» L C DOffliJB5*^^lCt)fcy ZTA^T-S^ 
C<h7\ R6*/R6»/IW«tt**a!L» JEKBSTs if 

L C D CDfflSfc cfc^KEtD^JlSS^lCEl 3H)Ci:f TA 
B L C DTtt, UAtf T A B4>ifift«ekMifttt 
LT*K*tl*Ctifty, TABtfttaiCJtLT*)* 

k»^c 4: £%x*itf*pm& c i y , mm. lk t 

LT fcMKHBTIi: J: Sffi*7J£ T A B K£*S C i: 

So 

[0 0 14] *&qi©gttu: v StW/l«?w»«H D 'Mb 
fitcJBftys Kffi©Bl^fc-h-->-/UiC£DLCD£ 
»*TTAB3©LCD*afflU £ffli&«S««ttl, 

©flMStt**i#U KKSBaaJKfiftftKagfll!:* 
•> * */l/©3a*fBitf aaKcfiWte 

S C<h * JftflMJ VHM|0)9 y ^Ufe £Zf LCD05 
[00 15] 

A*©tM^JW>» 1 ©#?BR,\ SicCtl5**H* 
*^ttftS^frSfc*KJntt©» 2 ©#£«»» ffft 
Idfi&atr^dK&oTVSo 

[0016] tittwimKxmwrmmvfyM* 

JMS«fctfl_ C D<0HS*j£tt, * y^/^iUt LCD? 
SWC¥mc-j£E«*a3lNT W*©fc»lC*S U fit 
IB* 'V?/<*;U©jgH«3Attott«ttK©)ll 1 ©#T* 



1t©*2©WciRi6, B5!SLCDtC7j£/jn*.SC<h&< 

W*teli*&tJ «fc 3 o T 

[0 0 17] Cti6«*»B(c*t^ IMBUM £J:tf 
JB 2 ©#;!)<BuIE2 •> */t*jl/jaH©IHP3#©|**/B5 
»/K«**t3 * 9 o T* y , $ fciuIE LCDtfT 
A B (Tape Automated B o n d i n 
g) ittf>LCDT35StcD£:-rSo 

[0 0 18] BPS, **WTtts ^v^/^WSHfcJ 
^»©IMI*ft©» 1 ©#T«l\ K(cffitt«ntt« 

/<*;l/?K»<0BIP»«ll©l5S*/RS»/|»«<0Jft<0J 

a****. 

[0 0 19] C©IS*. TAB7J5C/L--h->-yU^ 

tcHbsrs LCDtiaicwirsEttfTS*. c 

©J: 3 fc> SI*ffiV?MHIOft<&K1i4caa7«« L C 
D*aS(Eig«-p*«ctlCj:y, J±f$W£tI£TAB 

T;6S„ 
[0020] 

[ o o 2 1 ] b i &*%w<Dnmwm*m u ( a ) 

y» (b) It (a) ©*§& 
(a) HtCfc^T, «ft»4ttdf^ 
#3 *1l3h.# 3 {** y 2 *«l«i*iR 

[0 0 2 2] (b) Uli (a) H<D^->5 1 /\°^;l/2t5 e t 
JAft 3 ««M Lfc*«*4 «4a U 5 tCfcL^TH* 
«) HE*gHfcttMllc» (IE) 6*«3lfc 

t\ 

[0 02 3] 02 ^^ggOF'ggp©^ y 2 <*: L C 

d 7 y «ittttt*^r y , »ME©«ii(ci& 

■Jtt**, L C D 7 tBS*/B5a/IK«ffl/W*V 8 * 
«HOLfett«-pK(HLTJBy» (a) «KffiH*^Ls 

(b) «fta*iPi©jEffiiaT**. 

[ o o 2 4 ] m 1 A9«d t mmic * y t*/u 2 » ja 

#3 4:tg^#4tciKl^?tlT^S 0 C©*iiE n a q?Sft 
(ft) 1 tc«*aCrH»cB5?k/|»a/|«»ffl/t.>*v8 

fflMt?*. * 6 IE L C D 7 « $ y ^/ 1/ 2 ©KffliJ 
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fcEBU LCD#9?St v fc C 5 fc^Ta^f 

LCD7*W<t3tCTABSa;flD^ TABgp 
1 0*ff*ATLCD7*fia#«Ctttffl*ftlM3!) 
T% LCD^9li0<D<fcdtCTABapi 0*»WTcfEy 
t4?TL*l\ LCD#9T'ttLCD7(J5fl.Ji££|- 

[0 0 2 5] LfrU «*0»Effl#S<D*y*y<*/b 
2©A73©HM>JrF73tc<E»* 01 (b) <M§£fc|5l«Hc 
4 fc<fc o T* y *y 2 ft, 2 y 9 1 \° 

*;u 2 fi«*f*rtajiEa*atj»fl5& < , jp*tiw*/i» 
»/i»«b/ \°y * > 8 oat L*#s{br * c fc tm^ 

[0 0 2 6] H3ttTAB*3©LCDflD«fl!|<0*HK» 

B 1 OlCfcQTBItoftTL^ttffifiWB?**. 
[0 0 2 7] *ic % *8E!liaittt0!l(co(,NTHIB*#IH 
L-TIftflylTSo 

[ 0 0 2 8 ] m 1 tt*ftgaHffi<H«,7 U ( a ) t*± 

w»»©»«f»«ia-pjBys (b) is (a) (omtLm<D 

«*BI?S*. (a) HtCfi^TS##4ttlTAft3* 

*fc, zr/xft 3 •> 91 2 **ftfft*iBart u 

4 I*7;U5 =*i»<WH-WMrMs y ^ 3 « N B 
R (- h y/UTA) BUE6 OfiJf £D£fiffi£-|j£(K]&;|cffi 

«tt***f fttf*H*<0^ 'J 75 V*£€nfc LTfc 
l^TMl* L, H+lCSr «fe 3 IC 3 £ $ y ^y 

SBO* fc * fttfjglc 3 WiRiRStt*^«tU JfE^o 
[0029] (b) H(i (a) Htf>Sy^y\°*/U2fc«fc 

tf=TA# 3 £TO Lfc«**M *te C 5 KfclNTMtt 
(S) 1 (aHAfcttttfc, *5K1i{* OS) 6«ijifc 

*/U2*6©A*fl)IBK*ai3&lRl©fliT**llPA**U: 

[0 0 3 0] LfrU ^y^tti^ttlfiaiMTfia* 

fcti£l\ fi»c«*»4*WT*tcJ*LT+»3S; 
MttfcSMSLTVftW-ftHf, fi*»4 0««, fl£K£S 
AS^lCcfcoT, ffT7JtctE;L:/i:»Jtt=&5i«rftt#J: 
t\> *tt«&Mtt7'y:7<D#&fcL.T«, ISJKD&M-P 

*ASfts *yy/<*/U2'MB-pA.*r**tt1 0kg 

[003 1] ;*tc, j||B<0«W!:ifitJl*5» x L C D 7 
fc RS*/R6«/IW«ffl / < y * > 8 «*» L fcttSIfclHIB 

r« 0 



[0032] m 2 \,mm<D^(D^ v 9 1 2 fc L C 
D70mVttimmZmt*><OT>&V. (a) (iBriEia 
*3*U (b) B£fi#£l0>iEBflB9?£e. 

[0 0 3 3] H 1 0«dtBiaKc5ryy/^;U2|* 
ft3fc«^4lEi|»H£ftTl^5. iI<7)iHjx n D a £1t{* 

m 1 fce*at?B»t:i»*/i»a/i»Bffl/ty+>8 

»tt«. C©»©BS*/IW»/|»«ffl/^y*>8 
W\ jaUt*jS©«Jfi*t,-3X<Kvs;«(0y<y*vp % £ 

K^«tt*m#-r*TfaB«tLTfi<. *(c» lcd 

7 -y *y \°*/U 2 OUffliJlCiBS L, L C D# 9 £*S 

feC5tCfe^THI£-f£>o LCD7#<HOcfcdti:T 
AB*3©«d» TAB9J1 0^Jf?xTLCD7^ffi 
J#T*C£ttaj*ftlMDT\ LCD»9ttH©«fc5lCT 
AB»10t»*ftftyi:49TLtl\ LCD^9T* 
ttL C D 7©«.««*S-lC«i* AT^*amcl*ftt\ 
[0 0 3 4] L*^L, MOUItr6^9f/M 
2 0A730PROffT73fCt,» HI (b) M&Stmmz 
4 IC J: o *> 9l \°*/U 2 fltffiJt* ft. 

2 tfmAflucab^^&vtfft < » m jiTiss*/iw 

•^/KSffly «■> * y 8 <d« L«A«T5 c t *>M^ 

t*<, LCD7tfTAB£:aT-£oT i k*g-f.5£tf 

[0 0 3 5] S^B92(ce^T« ^ 'y9/i%-)l/2 LLC 
D 7 ©ffiS<Dteam«(ife D 5 tc«k o 

<65. *fcHS*atco^TtiSft»4i:LCD1*9 

So 

[0 0 36] H3tiTAB*a©LCD©«fly©^HR« 

wg*otr. coHicjjy* 8so4a+©2a6 , «TA 

B 1 0tE*-3T«fcftTl**tt«tffllBT**. 
[0 0 3 7] ;^(C, *«WO»2©!t*«|K-3^TiaiI 
^#F,BLTI«Byl-rS 0 

[0 0 3 8] I214li@2 (a) d:|Wl«lCfi|#g<DP«gg|30D^ 

y ^y 2 fc l c d 7 ©flx y wtUttC^rit 2 

[0039] m 2 <D% 1 ©*«ffilTttiHa?Klt LTl^ 
fcfi6*/KjR/BMfl!y<y*:/8«, C^2(7)||Sg#iJ 
d/A^ 3aB7f/ 2 WSSftlC t5i L^t? 
^fcT«-rSffifi2fc LTl^o 

[0040] 

Sic TAB SCO LCD flSJiffl-p* Si^5:t7«i„ 
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[004 1] $tS<Dteffl#©1£^l&#£« 

S?WI<> TABj^LCD*MlCft&7»«*S 
[0042] S2©3»*tt, TABiC^LCD^igfflL 

ft* s *>* •> ^;i/ME9<o«i»«>RiMc/ieai/iea«) 

[0 0 4 3] *<03Stt, «*<0*y*/t*/KDHPW 
[0044] ft3<DfttiJll»x TABSGOLCDSBflJL 

[0045] zom&it, t»o^7/tiui^in> 

fflHH:»ttfcyt'y*V*ffi«LTfir**LCD*/h* 

rear * c & # ws« wc * y » * » <*/ujib«> 

^©ISS^BiKi/RiSBtDJitciiftttftlcffiiBT 1 -^ 
[ISiBIQffiW&K91] 

[0 1 ] *3lH0>*tt<D}ftB£ 1 Oftttfl** 
U (a) ±E8fttt>#jg»m (b) U (a) 

[0 2 ] *&H®Xtt®&!B(C£t*3m0)rtfl|kD9 7 
^/t^UtLCDOffiyWtttJBSSU (a) URfiS 



BL (b) tt*a*|^i»6fl)iEiBia?**. 

[S3] tab ^ico lcd ommoftrnzmrmfim 

[H4] *SWom2©HS(i«ij0Wr®EIT«*„ 
[0 5 ] ftfcaffiO* y t*;U©SH©BIPS©l»* 
/fc*/l»«t*fcfc-e-fcii£«;SU *ft*ft (a) 
ttJB 1 ©ffiSRfttfi. (b) ttS2©Se3RSffiOBfB50T s 

1 Ml* «) 

2 9y?st*jU 
3, 3 a 

4 

5 tec 

6 ft* (») 

7 LCD 

8 W5*./mm/Wimmjiv*y 

9 LCD^ 

10 TAB 

1 1 /\V*> 

12 LCDft 

13 LCD 
1 4 

1 5 #y?/t*/U 

16 *'??/t*/U 
1 7 



[03] 



[04] 
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[05] 






fa) 






n 


JM> 


(5 




IZ 




6 




0 


LCD 


(7 




ft 









